on behalf of the FINMONICA Stroke Register Study Group Background and Purpose: We sought to find an explanation for the geographical variation in the incidence of nonfatal stroke detected in the FINMONICA stroke register during the period 1983-1985. Methods: Two separate investigations were made. In the first, a sample of approximately 100 nonfatal events drawn from each of the three monitoring areas (North Karelia, Kuopio, and Turku/Loimaa) participating in FINMONICA was recoded by an independent coder. In the second, 29 nonfatal events from Kuopio and 29 from North Karelia were recoded by the neurologist of the other area. Kappa coefficients (K) were calculated to measure the proportion of agreement beyond chance among the different coders.
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Results: A good level of agreement with the independent coder was found for each of the three areas; it was best for the cases from Turku/Loimaa (ic=0.896), followed by Kuopio (Kc=0.792) and North Karelia (pc=0.616). In the second part of the investigation, agreement was higher for the stroke cases originating from Kuopio (X=0.861) than for those from North Karelia (pc=0.563). In the latter there was discrepancy in the classification of the cases originally classified as no stroke.
Conclusions: The results from the first part of the investigation suggest that the lower incidence of nonfatal stroke in Turku/Loimaa was real, confirming findings in previous studies. Differences in data entry, rather than in the interpretation of signs and symptoms of stroke, were the main cause of disagreement in the second part of the investigation, where the disagreement primarily concerned the cases classified as no stroke in North Karelia. The results also indicate that the different proportions of patients submitted to computerized brain tomography conceivably account for a good part of the difference in the incidence rates of nonfatal stroke between Kuopio and North Karelia. (Stroke incidence * Finland nonfatal stroke was significantly lower (p<0.05) in Turku/Loimaa (213/100,000 per year) than in both North Karelia (268/100,000 per year) and Kuopio (349/ 100,000 per year), whereas in women the 95% confidence limits between Turku/Loimaa and North Karelia slightly overlapped. In addition, in both men and women the incidence of nonfatal stroke in North Karelia was significantly lower than in Kuopio.
In multicenter studies such as this, the validity of the data collected is of primary concern to the researcher not only to ensure correct estimates of real population figures, but also to allow geographical comparisons. It was therefore necessary to find out whether the regional differences detected were real or due to a methodological bias. Two quality-control investigations were made to detect eventual inconsistencies between areas in the methodology of registration of nonfatal stroke.
Subjects and Methods
The target population includes all the residents in the three areas aged 25 In the second investigation, 29 nonfatal events were drawn from among those registered in Kuopio and 29 from among those registered in North Karelia during the years 1983-1985. Here also, unequal sampling fractions were used in North Karelia and in Kuopio for definite strokes (1/40 and 1/70, respectively) and for no stroke (1/3 and 1/12, respectively). Again, the diagnostic classification and the type of stroke in the register form were concealed. The complete medical records of the patients were given to the team neurologist of the other area, who assigned the diagnostic classification and the type of stroke anew. In Kuopio a CT had been performed in eight of 29 cases, whereas in North Karelia information on CT findings was available in only four of 29 cases.
The proportion of agreement between observers for definite stroke, no stroke, and all strokes was calculated for each set of stroke events. In addition, the kappa coefficient (K), an index of concordance that measures the proportion of agreement beyond chance,45 was calculated. The 95% confidence intervals of K were calculated according to Fleiss.6 Results In the first investigation, a total of 297 nonfatal events (98 from North Karelia, 99 from Kuopio, and 100 from Turku/Loimaa) were available for recoding by the author. The observed agreement with the local stroke register doctor was 83% for the events from North The investigations showed that, despite all standardization efforts, differences in registration procedures between the areas were disclosed during this study. First, the information for coding stroke available to the we do not know how many cases classified as no stroke would have been in the register in North Karelia had the criteria for entering suspected stroke cases been identical in the three areas. However, we can fairly assume that there would be less disagreement between the coders. Furthermore, the difference between the two KS was not statistically significant, partly because of the small number of cases studied. On the other hand, enlarging the number of cases would present practical difficulties.
The differences in the incidence of nonfatal stroke in FINMONICA do not depend on discrepancies in the coding of hemorrhagic stroke. Incidence2 and casefatality rates3 of both subarachnoid hemorrhage and cerebral hemorrhage were similar in the three areas. In addition, no discrepancies were found in the coding of hemorrhagic stroke in the second part of the investigation.
It is improbable that there are consistent differences in the early treatment of acute cerebrovascular accidents. Availability of treatment and rehabilitation in stroke is quite uniform throughout Finland. Given the high level of reproducibility of the test cases from the Turku/Loimaa area, the lower incidence of stroke in southwestern Finland compared with eastern Finland must be real for the most part. This finding is supported by previous comparative studies on stroke incidence10 and by mortality data.1"
Methodological differences in stroke registration and availability of technological support for the diagnosis may not be the only causes of the large variation in incidence of nonfatal stroke found between the two neighboring provinces in eastern Finland. Some differences in the risk factors for stroke have also been found between North Karelia and Kuopio, especially with regard to the control of hypertension and the prevalence of smoking.12,13 It is therefore possible that part of the difference in the incidence of stroke between these two areas is caused by differences in levels and trends in risk factors.
In conclusion, despite extensive efforts to standardize registration methods, differences among the FINMON-ICA areas in data collection and coding of stroke were revealed. These differences, influenced by the different availability of diagnostic instruments, had obviously affected the interpretation of clinical findings, which resulted in some discrepancies in the assignment of the final diagnosis of stroke. This amplified the real variation in incidence of nonfatal stroke that seems to exist, at least along an east-west axis, among the three FINMONICA areas. Only by increasing efforts to standardize procedures for data collection and stroke classification can such biases be minimized. When geographical comparisons of incidence and mortality of stroke are carried out, they should be carefully interpreted and validated, and quality-control tests should be routinely performed.
